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Adaptive approximate nearest neighbor search algorithm
based on k-means features

HU Wenjie, YANG Kaixiang, TAN Zongyuan

(School of Computer Science and Technology, Donghua University, Shanghai 201620, China)

[ Abstract] In the nearest neighbor search algorithm based on the inverted index and HNSW index structure, because all query
points use a fixed termination condition to search the nearest neighbor, some query points visit unnecessary data points on the search
path. Therefore, for the billion—scale data set, based on the IVF-HNSW algorithm, this paper establishes a neural network
regression model according to the k—means characteristics of the data points and the real minimum access point and dynamically
predicts each query point through the model to find the nearest neighbor in the HNSW index. The number of centroids to search and
the number of inverted lists to search in IVF. Finally, each query point can be adaptively searched to reduce the number of database
vectors that need to be accessed, thereby reducing the query time required for the overall search. The experimental results show that
the optimized adaptive search algorithm can reduce the average query time by up to 27% at the highest recall rate compared with the
original IVF-HNSW algorithm.
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